Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 08-071680 
(43)Date of publication of application : 19.03.1996 



(51)lnt.CI. 



B21J 5/10 
B21D 28/14 



(21) Application number : 06-234229 

(22) Date of filing : 02.09.1994 



(71) Applicant : KYOEI SEIKO KK 

(72) lnventor : KADOTANI HIDEO 



(54) METHOD FOR FORMING ANNULAR BODY WITH COLD PRESS 

(57)Abstract: 

PURPOSE: To surely remove fine cracks without 
changing any metallographic structure and to easily 
make a postprocessing by cutting and removing the 
surface hardened part of the internal circumference of an ? 



a circular column like or cylinder like metal work is 
punched with a punch 2 and an annular body is formed, 
the surface hardened part of the internal circumference 
of the ring like work 3 whose surface is hardened caused 
by the punching movement of the punch 2 is cut and 

removed by a prescribed amount, thereafter the postprocessing is executed. 
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CONSTITUTION: This method is an annular body 
forming method with a cold press where a central part of 



annular work whose surface is hardened caused by the 
punching movement of a punch by a prescribed amount, 
and executing the postprocessing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Cylindrical or the cycle shaping approach by the cold pressing which carries out specified 
quantity cutting removal of the hard facing part of ring-like work-piece inner circumference where it is 
the cycle shaping approach by the cold pressing which pierces the core of a cylinder-like metal work 
piece by punch, and fabricates a cycle, and the front face was hardened by blanking migration of above- 
mentioned punch, and performs post processing. 

[Claim 2] The ring-like metal work piece with which the core of a cylinder-like metal work piece was 
pierced by the 1st punch, and then the core was pierced It is the cycle shaping approach by the cold 
pressing which pierces to coincidence by the 2nd punch which has the minor diameter guide section and 
the major-diameter punch section, and fabricates a major-diameter cycle for a minor diameter cycle to 
coincidence. The cycle shaping approach by the cold pressing which carries out specified quantity 
cutting removal of the hard facing part of minor diameter cycle inner circumference where the front face 
was hardened by blanking migration of the 1st punch of the above, and the hard facing part of the minor 
diameter cycle periphery on which the front face was hardened by relative blanking migration of each 
cycle, and major-diameter cycle inner circumference, respectively, and performs post processing. 
[Claim 3] The above-mentioned specified quantity is claim 1 set as the value which expected allowances 
cost in the depth of the minute crack by hard facing, or the cycle shaping approach by cold pressing 
given in two. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cycle shaping approach by cold pressing which 
pierces the core of metal work pieces, such as a product made from Fe of the shape of cylindrical or a 
cylinder, and a product made from SUJ2 (high-carbon-chromium bearing steel), by punch, and 
fabricates a cycle. 
[0002] 

[Description of the Prior Art] In order to fabricate cycles, such as cycles, such as an inner ball race of 
bearing, an outer race, and a pyro, or a cage, and a sleeve, by cold pressing conventionally For example, 
SUJ2 (% [ of carbon / 0.95 - 1.10 ], and 0.15 - 0.35% of silicon) Manganese 0.50% The following, less 
than [ Lynn 0.025% ], less than [ sulfur 0.025% ], 1.30 - 1.60% of chromium The metal work piece of 
the product made from bearing steel which has a science component, and others is arranged to a dice. 
After piercing the core of this work piece by punch and fabricating a cycle, for example, in fabricating to 
the outer race of bearing, cold rolling processing is carried out using a mandrel, a support roller, and a 
shaping roller, and it accomplishes this cycle with an outer race. 

[0003] When piercing an above-mentioned work piece by punch and fabricating a cycle, ring-like work- 
piece inner skin However, the impact at the time of blanking migration of punch, Since plastic hardening 
is carried out to a high degree of hardness (the Rockwell hardness inner skin when a material is SUJ2 
about 395) by friction etc. to other parts, [ as opposed to / For example, / the Rockwell hardness of other 
parts being about 40 ] When fabricating to the outer race 81 of bearing as shown in drawing 8 for 
example, There was a trouble that two or more minute crack (crack) 83 — occurs notably in the annular 
crevice 82 for bearing arrangement, above-mentioned minute crack 83 — becomes still larger as shown 
in drawing 9 at the time of diameter expansion by above-mentioned cold rolling processing, and 
commercial production became difficult. 

[0004] Although it is possible to anneal in order to solve such a trouble (to cool slowly and to heat- 
treatment-operate it by the thing of softening of annealing, annealing, iron, or steel, after heating to 
suitable temperature for adjustment of the crystalline structure or removal of internal stress), and to 
process, even if it performs annealing processing, since it remains and a metal texture changes with 
annealing, the above-mentioned minute crack 83 is not desirable. 
[0005] 

[Problem(s) to be Solved by the Invention] Without changing a metal texture in any way by carrying out 
specified quantity cutting removal of the hard facing part of ring-like work-piece inner circumference 
where the front face was hardened by blanking migration of punch, and performing post processing, 
invention of this invention according to claim 1 removes a minute crack certainly, and aims at offer of 
the cycle shaping approach by the cold pressing which can attain easy-ization of post processing. 
[0006] In the cycle shaping approach which invention of this invention according to claim 2 pierces to 
coincidence the ring-like metal work piece with which the core was pierced by punch of two-step 
structure, and fabricates a minor diameter cycle and a major-diameter cycle to coincidence By carrying 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



7/19/2007 



JP,08-071680,A [DETAILED DESCRIPTION] 



Page 2 of 4 



out specified quantity cutting removal of the inside-and-outside periphery predetermined part of each 
cycle where the front face was hardened by blanking migration of punch and relative blanking migration 
of a cycle, and performing post processing Without changing a metal texture in any way, a minute crack 
is removed certainly and it aims at offer of the cycle shaping approach by the cold pressing which can 
attain easy-ization of each post processing of a minor diameter cycle and a major-diameter cycle. 
[0007] Since the depth like the hard spot which invention of this invention according to claim 3 
combines with the purpose of invention above-mentioned claim 1 or given in two and by which the front 
face was hardened (depth which became the degree of hardness which a minute crack tends to generate) 
is 0.3mm, This specified quantity at the time of carrying out specified quantity cutting removal of the 
hard facing part because a setup (it will be set as the value which expected allowances cost in the depth 
of a high degree-of-hardness-ized layer if it puts in another way) makes it the value (for example, 
0.4mm) which expected allowances cost in the depth of a minute crack A minute crack is removed 
completely and it aims at offer of the cycle shaping approach by the cold pressing which can attain easy- 
ization of post processing. 
[0008] 

[Means for Solving the Problem] Invention of this invention according to claim 1 is characterized by 
cylindrical or being the cycle shaping approach by the cold pressing which pierces the core of a 
cylinder-like metal work piece by punch, and fabricates a cycle, and being the cycle shaping approach 
by the cold pressing which carries out specified quantity cutting removal of the hard facing part of ring- 
like work-piece inner circumference where the front face was hardened by blanking migration of above- 
mentioned punch, and performs post processing. 

[0009] Invention of this invention according to claim 2 pierces the core of a cylinder-like metal work 
piece by the 1st punch. Next, it is the cycle shaping approach by the cold pressing which pierces to 
coincidence the ring-like metal work piece with which the core was pierced by the 2nd punch which has 
the minor diameter guide section and the major-diameter punch section, and fabricates a major-diameter 
cycle for a minor diameter cycle to coincidence. The hard facing part of minor diameter cycle inner 
circumference where the front face was hardened by blanking migration of the 1st punch of the above, It 
is characterized by being the cycle shaping approach by the cold pressing which carries out specified 
quantity cutting removal of the hard facing part of the minor diameter cycle periphery on which the front 
face was hardened by relative blanking migration of each cycle, and major-diameter cycle inner 
circumference, respectively, and performs post processing. 

[0010] Invention of this invention according to claim 3 combines with the configuration of invention 
above-mentioned claim 1 or given in two, and is characterized by the above-mentioned specified 
quantity being the cycle shaping approach by the cold pressing set as the value which expected 
allowances cost in the depth of the minute crack by hard facing. 
[0011] 

[Function and Effect of the Invention] According to invention of this invention according to claim 1, the 
core of a metal work piece is pierced by punch, a cycle is fabricated, but specified quantity cutting 
removal of the hard facing part of ring-like work-piece inner circumference where the front face was 
hardened by blanking migration of above-mentioned punch is carried out, it sets after that, and post 
processing is performed. 

[0012] For this reason, since cutting removal of the part where the minute crack could be removed 
certainly and the degree of hardness became high is carried out without changing a metal texture in any 
way, while being able to attain easy-ization of post processing, it is effective in the ability to aim at 
improvement in the product yield of the completed cycle. 

[0013] According to invention of this invention according to claim 2, the core of a cylinder-like metal 
work piece is pierced by the 1st punch. Next, the metal work piece of the shape of a ring by which the 
above-mentioned core was pierced by the 2nd punch with the minor diameter guide section and the 
major-diameter punch section is pierced. The hard facing part of minor diameter cycle inner 
circumference where the minor diameter cycle and the major-diameter cycle were fabricated by 
coincidence, and then the front face was hardened by blanking migration of the 1st above-mentioned 
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punch, Specified quantity cutting removal of each hard facing part of the minor diameter cycle periphery 
on which the front face was hardened by relative blanking migration of each cycle, and major-diameter 
cycle inner circumference is carried out, respectively, it sets after that, and post processing is performed. 

[0014] Consequently, while being able to ** if easy-ization of each post processing of a minor diameter 
cycle and a major-diameter cycle is attained since cutting removal of the part where the minute crack 
could be removed certainly and the degree of hardness became high is carried out without changing a 
metal texture in any way, it is effective in the ability to aim at improvement in the product yield of each 
completed cycle. 

[0015] According to invention of this invention according to claim 3, it combines with an effect of the 
invention above-mentioned claim 1 or given in two. The above-mentioned specified quantity is the value 
(since a high degree of hardness is formed to a depth of 0.3mm at the usual work piece) which expected 
allowances cost in the depth of the minute crack by hard facing. Since cutting cost was set up for setting 
up by 0.4mm of edge thickness difference (it will be set as the value which expected allowances cost in 
the depth of a high degree-of-hardness-ized layer if it puts in another way), a minute crack and a high 
degree-of-hardness-ized layer are removed completely, and it is effective in the ability to attain easy- 
ization of post processing. 
[0016] 

[Example] One example of this invention is explained in full detail based on a drawing below. A 
drawing forms the ring-like work piece 3 with which the work piece [ that the product made from SUJ2 
is cylindrical (the shape of a solid) ] 1 was formed as the cycle shaping approach by cold pressing was 
shown and it was first shown in drawing 1 , core la of the above-mentioned work piece 1 was pierced in 
the shape of a minor diameter cylinder by the 1st punch 2 shown in drawing 2 after arranging this work 
piece 1 in a dice (not shown), and this core la was pierced. 

[0017] Drawing 3 is equipped with the 2nd punch 10 which carries out cold pressing processing of the 
work piece 3 of the shape of an above-mentioned ring and which has a dice 7, and the minor diameter 
guide section 8 and the major-diameter punch section 9 by showing press equipment with a full capacity 
of 80t, for example, and keeping having a die hole 4, the work-piece arrangement hole 5, and two or 
more closing motion chucks 6 and 6. 

[0018] The ring-like work piece 3 with which the **** extracted and core la was pierced by the work- 
piece arrangement hole 5 in a dice 7 is arranged. At this time, the minute path clearance C is constituted 
between the periphery of a work piece 3, and the inner skin of the work-piece arrangement hole 5. This 
minute path clearance C is pierced, thermal expansion of the work piece 3 is sometimes carried out, and 
this work piece 3 prevents biting the 2nd punch 10. 

[0019] Next, as shown in drawing 4 from the condition shown in drawing 3 , the 2nd above-mentioned 
punch 10 is pierced and moved in the direction of an arrow head at a predetermined rate (for example, 
70 mm/sec) thru/or a high speed (the supersonic speed beyond acoustic velocity and acoustic velocity is 
included), the above-mentioned work piece 3 is pierced by the cutting part at major-diameter punch 
section 9 tip, and the minor diameter cycle 1 1 and the major-diameter cycle 12 are fabricated in the 
condition that there is no ingredient loss, to coincidence. 

[0020] At the time of the double action of the 2nd above-mentioned punch 10, double action of the 2nd 
punch 10 can be carried out, without the major-diameter cycle 12 and the minor diameter cycle 1 1 biting 
the minor diameter guide section 8 and the major-diameter punch section 9, if retreat migration of this 
2nd punch 10 is carried out after carrying out migration inhibition of the end face of the major-diameter 
cycle 12 by the closing motion chucks 6 and 6, as shown in drawing 5 . 

[0021] Next, the major-diameter cycle 12 and the minor diameter cycle 11 which keep showing drawing 
5 and are located in the predetermined part in a dice 7 are sampled with EJIEKUTO equipment (not 
shown), and it accomplishes like drawing 6 . In addition, an example of the dimension of each part of 
drawing 2 , the work piece 3 in drawing 6 , the minor diameter cycle 1 1, and the major-diameter cycle 
12 is as follows. L= 10.1mm, Dl=12.0mmphi, D2=21.5mmphi, D3=30.4mmphi, Tl=4.75mmt, 
T2=4.45mmt, and T3=9.2mmt Cold pressing blanking processing of thick T3 from the small work piece 
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3 is attained to height L. 

[0022] Next, the hard facing part of inner circumference 1 la of the minor diameter cycle 1 1 where the 
front face was hardened by blanking migration of the 1st above-mentioned punch 2 as shown in drawing 
7 (plastic hardening), Each hard facing part of periphery 1 lb of the minor diameter cycle 1 1 by which 
the front face was hardened by relative blanking migration of each cycles 11 and 12, and inner 
circumference 12a of the major-diameter cycle 12 After only the specified quantity b carries out cutting 
removal with cutting equipment (not shown), respectively, post processing, such as cold rolling 
processing corresponding to the outer race of the bearing which should be used as a product, an inner 
ball race, etc., is performed. 

[0023] Here, the above-mentioned specified quantity b is set as the value which expected allowances 
cost in the depth of the minute crack by hard facing. Since the range to a depth of 0.3mm is specifically 
formed into a high degree of hardness by about 395 by the Rockwell hardness at the usual work piece 
(plastic hardening), cutting cost is set up by 0.4mm of edge thickness difference. 
[0024] Thus, core la of the cylinder-like metal work piece 1 is pierced by the 1st punch 2. Next, the 
metal work piece 3 of the shape of a ring by which above-mentioned core la was pierced by the 2nd 
punch 10 with the minor diameter guide section 8 and the major-diameter punch section 9 is pierced. 
The hard facing part of minor diameter cycle inner circumference 11a where the minor diameter cycle 
1 1 and the major-diameter cycle 12 were fabricated by coincidence, and then the front face was 
hardened by blanking migration of the 1st above-mentioned punch 2, Specified quantity b cutting 
removal of each hard facing part of minor diameter cycle periphery 1 lb by which the front face was 
hardened by relative blanking migration of each cycles 1 1 and 12, and major-diameter cycle inner 
circumference 12a is carried out, respectively, it sets after that, and post processing is performed. 
[0025] Consequently, while being able to ** if easy-ization of each post processing of the minor 
diameter cycle 1 1 and the major-diameter cycle 12 is attained since cutting removal of the part where 
the minute crack could be removed certainly and the degree of hardness became high is carried out 
without changing a metal texture in any way, it is effective in the ability to aim at improvement in the 
product yield of each completed cycle. Moreover, since the annealing processing which requires a long 
time comparatively is unnecessary, compaction of cycle cycle time can be aimed at. 
[0026] In addition, the above-mentioned specified quantity b is the value (since a high degree of 
hardness is specifically formed to a depth of 0.3mm at the usual work piece) which expected allowances 
cost in the depth of the minute crack by hard facing. Since cutting cost was set up for setting up by 
0.4mm of edge thickness difference (it will be set as the value which expected allowances cost in the 
depth of a high degree-of-hardness-ized layer if it puts in another way), a minute crack and a high 
degree-of-hardness-ized layer are removed completely, and it is effective in the ability to attain easy- 
ization of post processing. 

[0027] In addition, although SUJ2 (high-carbon-chromium bearing steel) was illustrated as a work-piece 
material in the above-mentioned example, as for this work-piece material, it is needless to say that you 
may be other various metals, such as other bearing steel or carbon steel, and Fe, and the direction of an 
axis line of a die hole 4 is not limited horizontally, and it is not necessary to say that you may be the 
vertical direction. 
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?Ri=±*<D*i/'?> j ? i <»*Tai*»ibi=«fcya 

®A<«<b^+tfc/hgltt*:rtffl«)«ffilHb»i4i:, 
<»*l*Wtti #f*»(c J: y *ffi*<«<b * *ife/JWM*»MI 
*J «t t/*Slitt:rtffl©«-«ffia«b8Pfii: A^^-^-f^BfS 

[0 0 14] coem, *«*Mt£ra«ME<b£t!-£c:i: 

* *mtt*©#ft*oxa>s «<b *iua-r a t *<t? # •& 
tftir. Sj**Hfc*tt«:<o«fi*«yo>fpj±*|g*c 

[0 0 15] C©*W<&»#*3ta*<&*W(=«fc;h.li, 
-tfH»**1 4,L<(±2|E«<OSH8<»abJR£0M*T, ± 

i*<o3f ^«i±affi«'(b(r «t 5 -V <? o>m £ t^*§ 

«J*^b*^*<OT?. W»ltt£0i]*.ff#lfcO. 4mn*7?lc 

kstt-s) less (»s-r^iis«flE^ji©a8^ic3Sfe*s 

S!8!J*ibJi*S£±lcf»^Lr. »AaX(D!g5Hb£jijjfc-r 
[0 0 1 6] 

mnmi c(Dl6w<D-3lS6«l]^^y.Tlaffil=*-^L^•c» 



*riaii=^-r»i< su j 2»©Ratt (*n«) 
— f 1 z.<nn—>? 1 (Bijvtff) ick 

is; LfcSkicia 2 ic^-r* 1 i^f- 2 1= j: y ±acD^— & 

[0017] ■ 3ii±afi«>ij:/?tt0>7— 9a**n:7 
uxjtox-r-6«s.tf±s«8 o K>o)^i/x»iif 

6. 6 7 Ktt8fc.fcTj: 

*g/Of»9m4»2/Of 1 0££jt*.Tl^ 

[0 0 18] ±a©«#y>rX7(=i3l+*'3— >E»fl. 
5 1=. 1 a A<«-ttivixfc tj ^<m<Dr?—<? 3 £R 

C<7>8#, 9— t 3<D9\-mt1— ^EIft?LS<Ort 

'J^ y T 5 > ^. C liiTtS # B»l= 7 — ? 3 * * 
»-7— ^3*<*2/<> l ? i 1 0(=ftf*<OQ*|»Jt-r 

[0019] *(=H3(=«*#a*&H4(=«*-io< J: 

i4<o*2/<>^i o ^mfs^m%.mm. <«;ii*7 o 

mm/sec) 7b£S3l (*»*5 J: tf#i8)3Lt 

t?) -e*rtk#M&-t*T. gsM«>?Mrc 

±Jt<0-3— &3**Tft^T. /JMIItttl 1 .»:*«»«; 1 

[0020] -h&a>*2/<>^i 0«>Mil»l=«\ 0 5 
5 icMBfl^A";/-? 6. 6T?;fc&iH*1 2©«SBEi 

*«»ffiihLfcat(c KIR2/07 1 o^atis«»-r-s 

*glH* 1 2fc«tar/jNg|»«: 1 1 A</JnS*TW KSP 8 

[0021] ^icHsfc^-ra*^^ x7rt©BfSttBf 

»t*i 2<©«-»(0^-5i(0-«iUijft<oayT7*«. l=i 

0. in, D1 = 12. Omm*. D2 = 2 1. 5mn<* , 
D 3 = 3 0. 4 mm* , T 1 = 4. 7 5mmt , T 2 = 4. 
45innt, T 3 = 9. 2mmt VUt L|;SLtWlT3 

* L^•7— 9 3 A^ f. (D^IB) ■?U^ntS#*0X*t'5Iti <fc 

[0 0 2 2] :j)ll=ia7lr^-r«fc5l=. -t^CDSK 1 
2©tTtS#^ft|r«fcy^ffij!i<8[^b (aS1±«lb) ^tvfc/h 
S»*1 1©«11 1 a4>3tS«4b8|!&<b. =&^*1 

1 . 1 2©*§^Tis#»»(=«fc yas*<inb**tfc/jNS 

1fl)rtl1 1 btS*Zf±mW\ 2<Drtffl1 2 a 

ro«-«ffisnb«s&<t*. vmmm (■*«r) i=*«* 

fBia3iftix<£ <t*o*inx * Jfe-f. 
[0 0 2 3] uC-c, ±3*<»R»r3t»bl±Sg5«<b(c«fc-5 



(4) 



^¥8-7 1 6 8 O 



»/]** 9 v 1 <D3R£U:**8tt£ *&rf,f£BI=Me LtU 
attttKliBtttf^-^-eiia^o. 3nm*-C<D«i 
HA<p-v^^x;u**-e**l3 9 5l=BBBfc <«tt« 

[0024] ^<DJ:5l=. 3S1 Al/^2l=J;yntttt<» 
K»8t*;S^> : f : »9i:*t.ofclR2/^> i ? l 1 OC:.fc 

y ±auD*"5« 1 a *<*TttA^fc ') f<fft<o±m9Lr>- 

7 3A<*TttoMlT. 'MIBttl 1 k*m*#1 2«hA<B 
*l=£B£*u *l=±B«>Bl><:/*2«>iT«#IMII= 
*y*BA<*<b£sh.fc'J'>SB<*rtS 1 1 a<D«ffi»t» 
1 2®«>tf*Ti*#fMBl(=«fcyatfiA< 
«<b**ilt*«ti*nJil 1 b*J«fctf*«B#l*lBl 2 

[oo2 5] c©**, aBB*^**^**-* . 

*fc 

< ofcBtt*tt*l»*"*" *<»-e. 1 

1 *J*T/*«B*1 2©**iHX©»»fl:*B*'r*fc 
[0 0 2 6] tOiLX. ±a<»HrS«bl**aiWkl=«fe* 
i=lft5£) Lfc©-c. B'h$7?S*5.fctfB«*ft:B*£ 



[01] 



[■2] 




1-7-7 




il;B4LT. aj«x©S»<b£ilJ*-f& 

[0 0 2 7] fcfc, ±1EBB«I=*5^-CI*'7— 
LtSU J 2 (MIf $«*L7=A^ - 

©•7— ^UtttliflfeO^TU >^0fc*>CM±8t*B*>F e 

9?«)«&o*«#Mt?*>-o-c=t«fe^^ti*«i!iT?iE.y. * 
I*. 

[BB©B»ttKWH 

[an *nf9i<DXiWizfis™z&&it\t.t&mzm^*ix 
ii7- 7<o»aia. 

[B2] yv^tt^— ^rt»ffa**-r»aa- 

?it3"WB0« 

[H4] /jN&Bttfc:*llBtt<fc©HI*rtJ»fr«£iF-fB 
BB. 

[B5] /0^ati6B#©l»iWI3. 

[B6] at#y-f xA^e>*ai**vfc€-tn*«>»aB. 
[B7i aBB<b«ia<o«Mffs**-rittMB. 

[B8] a*<D)frm^U^I=*-6^^ , v^**tt!B*^ 

[B9] ^©^rattan*^^-** 

#tt*KBB. 
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